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Pabouas nmporpamMMa Kypca BHEYpOUYHOU JEATEIbHOCTH JIJIs 7 Kilacca

«brnoxumugy.
TlogcuurensHad 3ammcka

Konuemnius MoiepHU3alul POCCHIICKOTO 00pa3oBaHus MPeIyCMaTPUBAET NIEPEX0/1 Ha HOBbIC
dhopmbl 00yUEHUS.

buonorus u xumus Kak €CTECTBEHHbIE HAyKH MMEIOT BBICOKYIO COLMAIbHYIO 3HAYUMOCTH B
m000i cdepe UEIOBEYECKOH MeATeNBHOCTH, a Takke B oOnactu oOpazoBaHus. JlaHHBIM
NPEIMETHBIH KPYKOK OMOXMMHYECKOH HAmpaBICHHOCTH MOXET OBITh LIMPOKO BOCTpPeOOBaH
yyamuMucst Onarojgaps BBICOKOM MHPOBO33PEHYECKOH 3HAUMMOCTH, CBOEMY COJEpKaHMIO,
IIPaKTUYECKON HalpaBIECHHOCTH.

[Tony4yaemble B LIKOJI€ 3HAHMS 110 OMOJOTMM M XMMMU Mbl HE OYEHb YacTO IPHUMEHSEM B
MOBCEHEBHON kM3HH. TeM He MeHee, OMOJIOTUS U XUMHS - 3TO OJWH U3 MCTOYHUKOB 3HAHUH O
3I0pOBbE 4YEJIOBEKA, TaK KAaK INpPU HM3YyYEHUM XUMHM YUYEHUKH 3HAKOMSTCA C COCTaBOM H
XUMHAYECKHMMHU CBOWCTBAMH Pa3IMYHBIX BELIECTB, a HA YPOKaX OMOJIOTUH - ¢ OMOJIOTUYECKOH POJIBIO
3THX JK€ BEIIECTB. AKTyallbHbIM SBJISIETCS OObEIUHEHHE JAaHHOrO y4yeOHOro Marepuana s
MIOJIHOTBl ~ PAaCKpBITUA  BIUSHUS ~ OWMOJIOTMYECKM  3HAUMMbBIX  BELIECTB  HAa  IPOLIECCHI
KU3HEJEATEIbHOCTH OpraHu3Ma, U B IIEJIOM Ha CaMy JKM3Hb YEJIOBEKa, YTO IOJIE3HO, B KAKHX
KOJIMYECTBAX, U YTO BPEJIHO.

B Hayky MOXXHO NpUHTHM MHOIMMHU nyTsMu. Ecim e Hayka sKcliepUMeHTallbHas — Takas,
KaK OMOJIOTHSI MJTM XUMHS, - HET 60Jiee BEPHOTO CITYyTHUKA, Y€M CAMOCTOSITEIIbHBINA, CBOUMHU PyKaMU
IIOCTaBJICHHBINA, CBOMMHU TJla3aMM HaOJIt0JJaeMblil SKCIIEpUMEHT. YBieueHre Ouosorue u xumuen
HayMHaeTcs OObIYHO C HAOJIIOJEHUMH M ONBITOB, U HE CIIydallHO €/1Ba JIU HE BCE 3HAMEHUTbHIC
€CTECTBOUCIBITATENH C AETCTBA JIOOMIN HA0II0JaTh U SKCIIEPUMEHTUPOBATD C BEILIECTBOM.

"buoxumus» peann3yeT CBsS3b ILIKOJBI C JKM3HBIO, AKTUBU3UPYET I103HABATEIIbHYIO
JesTeIbHOCTh YYalUXCsl, pa3BUBas MHTEPEC U CO3/1aBasi CBA3M MEX1y IpeMETaMH €CTECTBEHHOIO
ukiIa. OcoOEHHOCTRIO KPYXKKa SIBISIETCS €r0 MEXAUCHHUIUIMHAPHBIA XapakTep, 4To MmoOyKaaer
yJaliuxcs K MHTEerpaliuy 3HaHUH U NOJUEPKUBAET YHUBEPCAIbHBIN XapaKTep €CTeCTBEHHOHAYYHOM
JesTeNbHOCTH. Peanu3anusi mporpaMMbl OCYIIECTBIISIETCS HA OCHOBE MEXIPEIMETHBIX CBsI3e
XUMHUHU, OMOJIOTHH, SKOJIOTHH.

OcHnosnbvie yenu u 3a0auu Kypca:

® BOCNUTHIBATH YOEKJEHHOCTh B TIO3UTHUBHOW pOJNM OHOJOTMM M XUMHH B IKU3HU
COBPEMEHHOT0 00111ecTBa

® MPOJODKUTH (POPMUPOBAHME 3HAHUH O OHOJOIMYECKOW M XHMHYECKOH COCTaBIISAIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MUPA;

e (dopmupoBaTh y ydamuxcs ryOOKH ¥ YCTOMYMBBIM HUHTEpec K mpeameTam «buonorus» u
«XHUMHS», pa3BUBATh IO3HABATEJIbHYIO AaKTHMBHOCTb YYalIUXCA YEPE3 MEKIIPEIMETHBIC
CBSI3H;

® pAacKphIThb OMOJIOTMYECKYIO DPOJb HEKOTOPBIX BEIIECTB, CIOCOOCTBOBATH (POPMHUPOBAHUIO
310pOBOro oOpa3a KM3HM M HM3y4EHHIO OCHOB PAalMOHAJIBHOTO NHUTAHUS, MPUMEHEHHUIO
MIOJIYYEHHBIX 3HAHUM UM yMEHHI B OBITY, CEILCKOM XO3SHCTBE, B PELICHUH MPaKTHYECKUX
3a]1a4 B IOBCEHEBHOM )KU3HHU.

[TporpamMma npeMeTHOro Kpyxka, 00bEMoM 34 yaca, no TeMe «buoxumusy», npeaHa3HaueHa
Ui ydammxces 7/ Kiacca o01eo0pa3oBaTeIbHBIX IHIKOJ, YBJIEKAIOUIMXCS €CTECTBEHHOHAYYHBIMU
JTUCIUIUIMHAMU, c LEebI0 dbopMupoBaHus oOlIeHAYYHBIX, 9KCIIEPUMEHTAIIbHBIX,
MHTEJUIEKTYaJIbHBIX 33JaTKOB U CIIOCOOHOCTEH, a TaK)Ke HAaBBIKOB IPOEKTHOM JEATEIbHOCTH.

Pa3BuTHe mHTEpeca yyammxcs K OMOJOTMM M XUMHH, MPEAyCMaTpUBaeT aKTUBHbIE (POPMBI
00y4eHHUs TPYIIOBBIE, UTPOBBIE, CEMUHAPBI, MPAKTUUYECKUE U JTa0OpaTOpHbIE padOThI.

Jloruka peanu3zanuy MporpaMMbl OCHOBBIBAETCSI HA MPUHIUIAX aKTyalU3alud U UHTETPALUn
UMEIOIINXCS 3HaHUH, BBIABICHHS ITPOOJIEM U UX PELICHHUS.

B mporecce peanuzanuu mporpaMmbl MpeaycMaTpUBaeTCs HCIOIb30BaHHE Pa3HOOOpa3HbIX
($bopM 1 METOJIOB OPTaHU3ALUH JIEATEIILHOCTH YUALIUXCS: TEOPETUUECKUE U TPAKTUYECKUE 3aHATHS,
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aHanu3 WHQpOpMalUHU, MOATOTOBIEHHONW B Ipolecce MOUCKOBOW JEATEIbHOCTH, HAOIIOJECHHUE,
UCCIIeIOBaHKE, JJAOOpaTOpHBIE PAOOTHI, TPUEMBI IPOCKTHOM IEATETBHOCTH.

OCOOEHHOCTBIO 3aHATHH SBJISIETCS TECHAs CBSI3b TEOPUM C NMPAKTHUKOW, YTO CTUMYJIUPYET
MO3HABATENIBHYIO JESTEIbHOCTh, CHOCOOCTBYET Pa3BUTHIO IMPAKTHMYECKHMX YMEHHMHA M HABBIKOB.
DKCIIepUMEHTAIBHYIO YacTh IIPOrpaMMbl IIKOJBHUKU BBIIOJHIIOT MHAWBUIYAIBHO WIM IpyHIaMH
¢ 00s13aTeIBHBIM 0(OPMIIEHHUEM XOJIa U PE3YJIbTATOB OIIBITA.

B npouecce ocBoeHUs: porpaMmbl CO3AAI0TCs OJAroNpUsTHBIE YCIOBHS AJIS aKTyaau3allu
3HaHUN W YMEHHMH MO XUMHH, OMOJIOTHH, SKOJOTHUHU, a TaK)KE MPOEKTHOU NEATENIbHOCTH, OCHOBBI
KOTOPOH MOXKHO UCII0JIb30BaTh IPAKTUYECKHU HA KaXKIOM 3aHITHH.

JUis KOHTPOJsL 3HAHWUU MCIONB3YIOTCS YCTHBIE OINPOCHL, OTYET O MPOJAETaHHOW padore,
JOKJIa/1bl, COOOLIeHHUs, pedepaTsl, IPe3eHTAllUU, IPOEKTHAs AEATEIbHOCTb.

Peanuzanuio mporpaMMbl NPEAMETHOIO KpyKKa MOXHO CYMTATh YCHEIIHOM B cilydae
BBIDQ)KEHHOIO0 HMHTEpeca Y4YallUuXcsi K €ro COAEp)KaHUI0, K CaMOCTOSATEIBHOMY IIOMCKY
nHbOpMaLNH, TPOBEICHUIO HAOIIONEHUH, BHIOOPY M 3aBEPLICHHUIO MPOEKTOB, MO pe3yibTaTaM HX
JEsITebHOCTH.

Ilpeumywecmea eneypounoii oeamenvrnocmu «buoxumuny:

*  HACbIILIEHHOCTh U pa3HOOOpa3ue 1a00paTOPHOro IKCIEPUMEHTA;

* IIPOBEJICHUE OMNBITOB HE TpeOyeT OoraTrcTBa M pa3HOOOpa3Usi XUMHUYECKHX PEAKTHUBOB -
HE/IOCTAIOLIIE PeareHThl MOKHO ITPHUOOPECTH B allTeKe WIN XO031HCTBEHHOM MarasuHe;

* IpPOCTOTAa U JOCTYNHOCTh JIAOOPATOPHOIO SKCIIEPUMEHTa JAHHOIO KpYyXKKa Jaxe s
CEMUKJIACCHUKOB.



TpeOoBaHMsI K YPOBHIO NOJATOTOBKH 00yYAKO M XCSH

N3yuenne OMOJIOTHH ¥ XUMHUH B paMKaxX OMOXMMHUYECKOTO KpyKKa «MeCcTO AKCIIEpUMEHTA - KYyXHS»
HaIlpaBJICHO HA JIOCTUKEHUE CIICTYIOUIUX LIeJICH:
1. INYHOCTHBIX:

>
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bopMupoBaHUE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBCHHOW MPAKTHKH;

(dbopMupOBaHHE TOTOBHOCTH 00YUYAFOIIMXCS K CAMOPA3BUTHIO U caMOO0OPa30BaHHUIO;
BOCITUTAHUE IEJICYCTPEMIICHHOCTH;

pa3BUTHE YMEHUSI YIIPABISATh CBOCH MO3HABATEIbHO JEATEIIbHOCTHIO;

pa3BUTHE KPHUTUYHOTO MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUA, OTJINYATh TUIIOTE3Y OT (l)aKTa;

pa3BUTHE HECTAHAAPTHOTO (KPEATUBHOIO) MBIIUICHUS] © UHUIIMATHUBHI,

(dhopMHUpOBaHHE KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOINEHUU CO BCEMH YYaCTHHUKAMH
o0Opa3oBaTenpHOr0 Tpolecca, B 00pa3oBaTelIbHOM, y4eOHO-MCCIEAOBATEIBCKON U JPYTHX
BUJIaX JCATEIIbHOCTH;

yMEHHE $CHO, TOYHO, TPAMOTHO HM3jaraTh CBOM MBICAM B YCTHOW W MHCHbMEHHOW pEYH,
IOHUMATL CMBICJ IIOCTAaBJICHHON 3aaa4u, BBICTpauBaTh apryMCHTALUIO, IPUBOJNUTL ITPUMCPEL.

2. MeranpeaMeTHBIX:

>
>

>

yMETb F€HEPUPOBAThH UJCH U OMPEIENIATh CPEICTBA, HEOOXOAUMBIE TSl UX Peau3alliu;
yMeTh HAaXOJAWUTh B PA3IMYHBIX HCTOYHUKAX HH(OOPMALIHUIO, HEOOXOAUMYIO JUISl PELICHUS
npoOJeMbl, W TIPEACTABIATH €€ B IMOHATHOH (hopMe; NMPUHUMATH PEIICHHE B YCIOBHSIX
HEMOJIHOM U N30BITOYHOM, TOYHON M BEPOSTHOCTHOM MH(DOpMALINY;

CaMOCTOSITENIHO TUIAHUPOBATh M OCYLIECTBIISTH JAEATEIbHOCTh, HAMIPABICHHYIO HA PEIICHUE
3aJ1a4 UCCIEI0BATEIbCKOIO XapaKTepa;

WCIIOJIb30BaTh OCHOBHBIE MHTEIUICKTYyabHBIC omnepanuu ((hopMyJIMpOBaHHUE TUIIOTE3, aHAIH3
U CUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CUCTEMATH3aIlMs, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX
CBS3€H, TOMCK aHAJIOTOB);

AACKBATHO OLCHHWBATL INPAaBUJIbHOCTH HIIN OLIMOOYHOCTH BBINOJIHEHHUS HCCHGHOB&TCHBCKOﬁ
3a/1auu, €€ OOBEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;
OCYILECTBISATH KOHTPOJb IO PE3yiIbTaTy U crnocoOy AEWCTBUS Ha ypOBHE IMPOU3BOJBHOTO
BHUMaHUS U BHOCUTh HEOOXOUMbIE KOPPEKTHBHI;

WCIONb30BaTh YMEHHS M HaBBIKM pA3JIMYHBIX BHUJIOB I03HABAaTEIbHOM JESTENBHOCTH,
IMIPUMCECHCHUC OCHOBHBIX MCTOOO0B IIO3HAHUA (CI/ICTGMHO-I/IH(l)OpMaIII/IOHHBIfI aHalInu3,
MOJIEJIMPOBAHNUE) AJI U3yUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JEeHCTBUTEIbHOCTH;
OpPraHM30BBIBATH Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO AESTENBHOCTH C yYUTENIEM H
CBEPCTHUKAMH: ONPEAENATh IIeJIM, pachpeseneHne GYyHKIMA W poJied yYaCTHUKOB,
B3aMMOJICICTBUE U OOIIHME COCOOBI paboThl; yMeHHE paboTaTh B TPYIIE: HAXOAUTH 0OIIee
pelieHue U paspemarbh KOHGIUKTHI Ha OCHOBE COTJIACOBAHUS MO3HIIMN U y4eTa WHTEPECOB;
CIIyIIaTh MapTHepa; GopMyIupoBaTh, ApryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE;
pa3BUBaTh KOMIIETEHTHOCTH B 001acTu ucnonszoBanust UKT.

3. IlpeameTHBIX:

> BIAJACTh TEPMHUHOJIOTUEH OMOJIOTHU U XUMHH;

> JaBaTh OMPEEICHUS N3yUYEHHBIM TTOHITHSIM;

> yMeThb paboTaTb C HAYYHO-TIOMYJSIPHBIM TEKCTOM (CTPYKTYPHpPOBaTh, W3BJIEKATh
HEOOXO0aUMYI0 WH(OPMAIMIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW W
MMMCbMEHHOW pedr, 00OOCHOBBIBATH CYXJICHHUS, MPOBOIUTH KIACCH(PUKAIUIO, JOKA3bIBAThH
YTBEPKICHHS;

> HaOJIOAaTh, MPOBOJIUTH U OMUCHIBATH AKCIIEPUMEHTHI, UCTIOJIb3YS IJIsI STOTO POJIHOM SI3BIK
U S13BIK XUMHH, JI€JIaTh COOTBETCTBYIOIIKE BHIBO/IBI;

> mpeoOpa3oBaTh OMOXUMUYECKYIO HHPOPMAIIUIO, B3ATYIO U3 PA3INYHBIX HCTOYHHUKOB.



I[Inanupyembie pe3y/bTaThl

Yuawueca npuoopemym cnedyrouwjue ymenun u HagvlKu:

paboTath B COTPYAHUYECTBE B TPYIIIIE;

OIIPE/ICNIATh Lelb, BBIACIATh OOBEKT HCCIIEHAOBAHUS, CIIOCOOBI PErHMCTPALMU ITOJyYCHHOM
uH(popMaiuu u e€ 00paboTKu;

Ha0JII0JaTh U U3y4aTh SIBJICHUS U CBOMCTBA;

OIMUCBIBATH PE3YJIbTAThI Ha6JIIOI[eHHI>’I;

BbIABHUI'aTh IT'MIIOTC3hI,

co3/1aBaTh HEOOXOJMMBbIE TPHOOPHI;

MPEJICTABIISITh PE3YJIBTATHI UCCIICIOBAHUN B BUIC TAOJIUIl U TPAPUKOB;

COCTaBIISITh OTYET, IPHICPIKUBASICH ONIPEACIEHHON CTPYKTYPBI;

UHTEPIPETUPOBAT PE3yJIbTAThl IKCIIEPHUMEHTOB;

JIeJ1aTh BBIBOJIBI;

00CyXKIIaTh pe3yabTaThl SKCICPUMEHTA, y4aCTBOBATh B JAUCKYCCUH, YBEPEHHO JEpKaTh ceOs
BO BpCMA BBICTYIUICHUA, HMCIIOJB30BaTh PaA3IMYHBIC CPEACTBA HAIJIAAHOCTU IIPU
BBICTYIUICHHU;

OCYIIECTBIISATh IPOCKTHYIO JCATCIBHOCTb.

Yuawueca oonscnvl 3mamo:

npaBuiia 0€30MaCHOCTH padoThI B 1a0OPaTOPHH U OOPALICHUH C BEIIECTBAMH;
npaBuiia COOPKH U PabOThI 1a00PATOPHBIX TPHUOOPOB;
HOPSIOK OPTaHU3aLUH Pab0vYero MecTa.



OcHOBHOe co/iep:KaHue TeM Y4eOHOro Kypca
Brenenne (2 uaca).
[Tonstue o Owoxumuu. KpaTkuii HMCTOPUYECKUN OYEpK pa3BUTHA OWOXMMHUH. TeXHHKa
0€30MacHOCTH  TPHU BBIMOJTHCHUHA JKCIIEPUMEHTA H JIAOOPATOPHBIX OMNBITOB B XUMHUYECKOU
naboparopun. 3HAKOMCTBO C JIa0OpaTOPHBIM 000PYIOBAaHHEM, OCHOBHBIMU MPUEMAMU BBIMOTHEHUS
XUMHUYECKOT0 IKCIIEPUMEHTA.

Tema 1. Buosoruveckn 3Ha4uMble 3J1eMEHTHI U BelecTBa (23 yaca).

XHUMHYECKUN COCTAaB KJICTKH. Makpo- M MHKPOdJEMEHThl. PoJb XMMHUYECKHX JJIEMEHTOB B
KU3ZHENEITCIIbHOCTH OpraHu3Ma. BiusHue XUMHUYECKMX »JJIEMEHTOB Ha 3JI0POBbE UYEJIOBEKA.
DNIeMEeHTHI B IPOIYKTaX MUTAHUS.

Heopranuueckue BEIIECTBA.

Bona. Posb Boabl B MBOUM cucteMme. BiusiHue kadecTBa BOAbBI Ha 3I0POBbE 4YEJIOBEKA. AHaIU3
KadyecTBa BOJbL. BiiMsiHueE 3arpsi3HEHUI BOJIbI HA 3I0POBbE YEJIOBEKA.

KaTtnonsl W aHuoHbl. Poiab BaXHEWIINX HWOHOB B opraHusme. OnpeodeieHue CO0epiICanus
PA3IUUHBIX UOHO8 8 NUMbEBOU 800€ U NPOOYKMAX NUMAHUSL.

OprannyecKne BENecTBa.

Beaku. Pois 0OenkoB B IKU3HENCATCIBHOCTH OpraHu3Ma. [IpOJyKThI, CoJepKaliue OCIKH.
Cyrounas morpeOHOCTh B Oenkax opraHusma dyenoBeka. OmpeneneHue OCEIKOB B MPOAYKTaX
nutanus. Kauecmeennvle peaxyuu na oenxu. ®epmenTsl. Kauecmeennvle peakyuu na ¢hepmeHmeol.
ZKupsbl. Ponb )XUpOB B )KU3HEAEATENIBHOCTU opranusma. [IpoaykTel, cogepxamue xupbl. CyrouHas
MOTPEOHOCTh B JKHpax opraHuzMa denoBeka. OmpenelieHne >KHUPOB B TPOAYKTAX ITHTAHUS.
Kauecmeennvie peaxyuu na sicupol.

YraeBoabl. Poilb yrieBoJOB B IKM3HENEATEIBLHOCTH oOpraHu3ma. [IpomykTel, coaepxamiue
yraeBoibl. CyTouHasi mOoTpeOHOCTh B YIJIeBOJIaX OopraHusMa yenoBeka. OnpeaeneHue yrieBojioB B
MpOAyKTax nuTanus. Kauecmeennvlie peakyuu Ha yene8oobi.

Buramunbl. Poab BUTaMHUHOB B KU3HEACATEIbHOCTH opranusma. ColepaHue BUTAMHUHOB B
pa3IMYHBIX MPOAYKTaX. XpaHEHHE M TepepadoTKa MPOAYKTOB MHTAHHS C TOYKA 3PEHUS
coxpaHeHus BUTaMHHOB. CyTOuHas MOTPEOHOCTh B PAa3IMYHBIX BUTAMHUHAX OpPraHHU3Ma YeJOBEKa.
Omnpenenenue Butamuna C B npoaykrax nuranus. Kauecmeennas peaxkyus na eumamun C.
J¢dupnbie maciaa. Tonusupywume BeumecTBa. Ponb 3QUpHBIX UM TOHU3UPYIOUIUX BEUIECTB B
KU3ZHENIEITeIIbHOCTH opraHu3Ma. HTOkcuKaius KohernHoM, CUMIITOMBI. Kauecmeenuas peaxyus
Ha kogeun. [lonyuenue manuna. Llgemmusie peakyuu ¢ maHuHoM.

Tema 2. AHaHM3 KayecTBa NUINEBBIX NPOAYKTOB (3 yaca).

Bnusiame kadecTBa TMPOAYKTOB Ha 370pOBbe denoBeka. OrmpeneneHne CBEXECTH Msica.
Omnpenenenue cBexxecTH pelObl. OnpeseneHne cBexxecTH Monoka. Onpenienenne CBeKeCTH TBOpora.
Omnpenenenue coanrHa B kapToderne. OnpeneneHne KOJIMIecTBa HUTPATOB B MIPOIYKTAX MTUTAHUS.

Tema 3. 3arpsi3HeHue NPOAYKTOB MUTAHUS YYKEPOAHBIMH BelllecTBamMu (4 yaca).

CrpykTypa M Kilaccu(UKalus 4YyKEPOAHBIX BEIIECTB — BO3MOMKHBIX 3arpsi3HUTENCH MUIIH.
[Tumessle nobaBku. Kanueporensl Ha kyxHe. CpeacTBa ObITOBOM XMMHU. Mepbl NpoQUIAKTUKU
3arps3HEHUS MULIEBBIX IPOAYKTOB. YoaneHue namen pasiuiHo2o npoucxoHcoeHus.

Tema 4. IlonBenenne uToros (2 yaca).
Kondepennus. [IpencraBieHne npoekToB.



IIpumepHbIe TeMbI COO0IIEHNI, T0KJIAN0B, ped)epaToB, NPOEKTHBLIX PadoT.

* MuHepasibHas BOJA.

*  Mmuoroo0pa3ue cpeacTB OBITOBOI XUMUU, MX 3HAYCHHUE B KU3HU YEJIOBEKA.
*  Buramunsl. [IpoGiembl coxpaHeHHs] BATAMHUHOB B TTHIIIE.

*  VHUKaIbHBIN Me,.

* PanmonaspHOE NUTAaHHME IIKOJBbHUKA.

YyedHo — MeToauueckoe odoecnevyeHnue
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Ab6pamoB C. U. Oxpana okpykaromiei cpeapl U palMOHAIBLHOE HCIIOJIB30BAHUE MPHUPOIHBIX
pecypcoB. — M.: 1987.

INabpuensu O.C. HacronpHas kaura yuurtens. Xumus. 8 kiacc. — M.: ipoda, 2002.

I'pocce 3., Baiicmanrens X. Xumus st mo6o3HaTenbHbIX. JI.: Xumus, 1978.

Hopodee AWM. u np. IlpakTukym mo HeopraHMYeckod xumuu. YdyebHoe mocobme. — JI.:
Xumus, 1990.

3sepeB M.J|. Kuura pams yTeHHss 1O aHATOMHM, (U3MOJIIOTH TUTHEHE 4YeloBeKa. — M.:
[Ipoceemienue, 1983.

Kpunman B.A. Kuura s ureHus no neopranmyeckot xumuu. — M.: [Ipocsemenue, 1993.
Kykymxun H.H. Xumus Bokpyr Hac — M.: Beicuias nikosa, 1992.

JlorunoB H.A. u np. Ananutnyeckas xumus. M.: [Ipocsenienune, 1975.

MaxkapoB K.A. Xumus n meqununaa: Kaura ais arennst. M.: [Ipocsemenne, 1981.

. Hecmesnos A.H., benukos B.M.. I[Tuma 6ynymero. — M.: [lenaroruxka, 1979.
. Onbrun O. OnbiThl 6€3 B3ppIBOB. — M.: Xumus, 1986.
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KanennapHo-rtemaTtudeckoe mjiaHMpPOBaAHUE 3aHATHIH

«buoxumus».

Ne Tema 3aHsaTHA JlaTa
BBenenue (2 yaca).

1 ITonsitue o Onoxumuun. KpaTkuii HCTOpHUYECKUN OYEPK Pa3BUTHSI OMOXHUMHUH.

2 | Texnuka 6€301aCHOCTH TIPH BBHIOJIHEHUH SKCIIEPUMEHTA U JIAOOPATOPHBIX OIBITOB
B XMMHUYECKOH J1abopaTOpuu. 3HAKOMCTBO C JIa0OpAaTOPHBIM 000PYAOBAHUEM,
OCHOBHBIMM NPUEMAMH BBIIIOJIHEHHS XMMHUYECKOT0 SKCIIEPUMEHTA.

Tema 1. BuoJjiornyecku 3HaUMMble 3J1eMeHThI M BelecTBa (23 yaca).

3 XMMHUYECKUHN COCTAB KIETKH. MaKpO- 1 MUKPO3JIEMEHTHI. POJIb XUMHUYECKHUX
9JIEMEHTOB B )KM3HEIEATEILHOCTH OpraHu3Ma.

4 | BausiHue XMUMUYECKUX 3JIEMEHTOB Ha 3/10pOBbE YEJIOBEKA. DJIEMEHTHI B IPOAYKTAX
MUTaHUS.

5 | Heopranunyeckue BeliecTna.

Boxaa. Ponb BoIbI B KMBOM cucTeMe. BiusiHue kauecTBa BOAbI Ha 3J0POBbE
YeNoBeKa.

6 | Anaim3 KayecTBa BOJIbl. BimsiHUE 3arpsi3HEHMI BOJIBI HA 30POBBE YEIOBEKA.

7 | Katuonsl n aunonbl. Poib BaKHEHIINX HOHOB B OpraHHU3Me.

8 Onpedenenue cooepicanuis pa3iuiHblX UOHO8 8 NUMbEBOU 800€ U NPOOYKMAX
NUMAHUSL.

9 | Opranuueckue BEeNIeCTBA.

BbeJsiku. Ponib 6eNKOB B ®KH3HEACSITENFHOCTH OpraHu3Ma.

10 | IIpoxyxTsl, copepskammme 6enku. Cyrounas noTpeOHOCTh B OenKax opraHmu3mMa
YeJoBeKa.

11 | Onpenenenue OenKOB B MPOAYKTaX NMuTaHusi. Kauecmeennvle peakyuu Ha 6eaxu.
DepmenThl. Kauecmeennvie peakyuu Ha hepmenmul.

12 | Kupsbl. Posb )XUpOB B )KU3HEAEATEILHOCTH OpraHUu3Ma.

13 | IIpoxyxTsl, copepskamiue xupbl. CyTouHasi MOTPEOHOCTD B )KUPax OpraHu3Ma
4eJI0BEKA.

14 | Onpenenenue KUpOB B POAYKTaxX NuUTaHus. Kauecmeennvie peakyuu Ha HCupbl.

15 | ¥YraeBoasl. Posib yrieBoJ 0B B )KU3HEASSTEILHOCTH OpraHU3Ma.

16 | IIpoxyxTsl, comepskamue yriieBoabl. CyrodHas IOTpeOHOCTh B YIIIEBOAAX
OpraHu3Ma YeloBeKa.

17 | Ompenenenue yrieBoJ0B B MPOAYKTax NuTaHus. Kauecmeenuvie peakyuu Ha
Yenesoowi.

18 | Buramunsbl. Posib BUTAMUHOB B JKU3HEESTEIHHOCTH OpPraHU3Ma.

19 | ConeprxaHre BUTAMHHOB B pa3IMYHBIX MIPOAYKTaX. XpaHEHHE U repepaboTka
MPOJYKTOB MUTAHUS C TOUKH 3PEHHUS COXpaHEeHUs BUTaMUHOB. CyTouHas
NOTPEOHOCTh B PA3JIMYHBIX BUTAMHHAX OPTaHU3Ma YeJIOBEKa.

20 | Onpenenenuie ButamuHa C B IpOyKTax NUTaHus. Kauecmeennas peakyus Ha
sumamun C.

21 | D¢upnsbie macaa. Tonnsupyromme BemecTBa. Posib 3pUPHBIX U TOHU3UPYIOIIHUX
BEIIECTB B JKU3HENIEATEIHHOCTH OPraHu3Ma.

22 | aTtokcukanys KoenHOM, CHMIITOMBL. KauecmeeHHas peakyusi Ha KoQeuH.

23 | Ilonyuenue manuna. l{eemmuvie peaxyuu ¢ maHuHoOM.

24 | Tema 2. AHaJIM3 KayecTBa MUIIEBBIX NPOaAYKTOB (3 uaca).

BnusiHne kadecTBa NpoIyKTOB Ha 3/I0pPOBbE UeaoBeka. ONpenencHue CBEKeCTH
msica. OnipesiesieHue CBEXKECTH PHIObI.

25 | Onpenenenue cBexecTd Mosioka. Orpe/iesieHHe CBeXECTH TBOPOra.

26 | Onpenenenue conannHa B kaprodene. OnpeeieHne KOJTHIeCTBa HUTPATOB B




IIPOJYKTaX IMUTaHUS.

27 | Tema 3. 3arpsizHeHHe NPOAYKTOB MATAHUSI YYKePOTHBIMH BelecTBamMu (4
yaca).
CrpykTypa 1 Ki1accupuKaius 9y>KepOoJTHbIX BEIIECTB — BO3MOXKHBIX 3arps3HUATEICH
IUIIH.

28 | ITumessle no6aBku. KaHieporensl Ha KyXHeE.

29 | CpencrBa ObITOBOM XUMHUHU. Mepbl MPO(UITAKTUKY 3arPsA3HEHUS MMUAIIEBBIX
POJIYKTOB.

30 | Yoanenue namen paznuuno2o npoucxoxcoenus.

31 | Tema 4. [loaBeaenue UToros (2 yaca).
Kondepennus. IlpeacraBienne npoeKkTos.

32 | Kondepennus. [IpeacraBieHne npoeKkTos.

PE3EPB 2 uaca
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